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1.  Introduction 

1.1.  Overview  

WINDOW is a state-of-the-art, Microsoft WindowsTM-based computer program developed at Lawrence 
Berkeley National Laboratory (LBNL) for use by manufacturers, engineers, educators, students, architects, 
and others to determine the thermal and solar optical properties of glazing and window systems. 

 

WINDOW capabilities include: 

 Calculation of whole product and glazing system U-factor, Solar Heat Gain Coefficient (SHGC), and 
Visible Transmittance (Tvis) 

 Compatibility with the National Fenestration Rating Council and the Attachments Energy Rating 
Certification procedures 

 Ability to model shading devices and complex glazing systems such as 

 Venetian blinds 

 Roller Shades 

 Cellular / Honeycomb shades 

 Fritted glass 

 Storm Panels 

 Applied Films 

 Microsoft™ Access database for storing data and results, that can be accessed outside of WINDOW 

 Updated algorithms consistent with ASHRAE SPC142 and ISO15099 

 A Condensation Resistance Index in accordance with a draft version of NFRC 500. 

 A surface temperature map 

 Radiance rendering of the glazing system 

 Links to other LBNL window analysis software: 

 THERM, for calculating 2-D frame and edge effects 

 RESFEN, for calculating the energy effects of windows in typical houses throughout the United 
States 

 AERCalc, for calculating the AERC annual energy performance certification values  

 COMFEN, for calculating the energy effects of facades in commercial buildings 

 Optics, for the optical properties of all user created glazing layers, laminates, and applied films. 

 International Glazing Database (IGDB), for the optical properties of coated and uncoated glazing 
layers and predefined laminates. 

 Complext Glazing Database (CGDB) for the optical and thermal proper 
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2.  Quick Start 

2.1.  Main Screen (Window Library) 
The WINDOW main screen (which is the "detail screen" of the Window Library) for defining a complete 
window product, shown below, has 4 main screen areas: 

 Left hand column for buttons (such as Calc, List, Details) and other common tools 

 Input values such as Name, Size, etc. 

 Graphic representation of the window. This representation has the various elements (glazing 
systems, frames, and dividers) which can be selected for a particular window by clicking on the 
element (this is shown in the following figures). 

 Results 

  Feedback about currently selected window or window component. 

Figure 2-1. Main Screen (Window Library, Detail View). 
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2.2.  Menu System 

There are seven menus in the WINDOW program: 

File Used to open and save WINDOW databases. 

Edit Used to edit information in the input fields 

Libraries Used to move between the WINDOW libraries 

Record Used to move between records in the WINDOW libraries, as well as calculate the results 
for active records 

Tools Used to activate other programs such as Optics5 and THERM5 

View Used to move between the list and detailed views in the library, as well as control the 
display of the toolbar and status bar 

Help Used to view the program version number as well as the program Help. 

Figure 2-2. File Menu choices. 
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2.2.1.  File  

The File menu is used to operate on WINDOW databases. The menu options are: 

New Disabled  

Open Open an existing database 

Save As Save the current database to a new name 

Print Disabled  

Print Preview Disabled  

Print Setup Disabled  

Preferences Access the Preference dialog for various program settings 

List of previously 
opened databases 

The last four WINDOW databases that were opened 

Exit Close the program 

2.2.2.  Edit 

The Edit menu is used to control the editing of individual fields in a record, as well as the record itself. The 
menu options are: 

Undo Revert the last action to it’s previous state 

Cut Delete the highlighted information 

Copy Copy the highlighted information 

Paste Paste the previously cut or copied information 

Delete Record Delete the current record (when in Detail view) 

Import Import records from another WINDOW database 

2.2.3.  Libraries 

The Libraries menu is used to access the libraries in the WINDOW program. The menu options are: 

Window Open the Window Library (in Detail view) 

Glazing System Open the Glazing System Library (in Detail view) 

Glass Open the Glass Library (in List view) 

Gap Open the Gap Library (in List view) 

Frame Open the Frame Library (in List view) 
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Divider Open the Divider Library (in List view) 

Environmetnal 
Conditions 

Open the Environmental Conditions Library (in List view) 

Shading Layer Open the Shading Layer Library (in List view) 

Shade Material Open the Shade Material Library (in List view) 

2.2.4.  Record 

The Record menu is used to move between the records in the currently open library. The menu options are: 

First Record When in Detail view, go to the first record in the current library 

Previous Record When in Detail view, go to the previous record in the current library 

Next Record When in Detail view, go to the next record in the current library 

Last Record When in Detail view, go to the last record in the current library 

Save Record When in Detail view, save the changes to the record 

Calc Calculate the current record (highlighted in List view or open in Detail view) 

2.2.5.  Tools 

The Tools menu is used to start other programs in the LBNL software suite. The menu options are: 

THERM Launch the THERM program 

Optics Launch the Optics program 

Switch Units Switch between SI and IP units 

Compact Database Compact the WINDOW Microsoft AccessTM database. This will reduce it’s size. 

2.2.6.  View 

The View menu is used to move between the List and Detailed views of the libraries, as well as control the 
toolbars for the program. The menu options are: 

List View View the library in the List view 

Detailed View View the library in the Detail view 

Toolbar Toggle to have the toolbar display 

Status Bar Toggle to have the status bar (at the bottom of the screen) display 

Application Look Allows selecting different colors and styles 
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2.2.7.  Help 

The Help menu is used to access the WINDOW help topics, as well as version information. The menu options 
are: 

Help Topics Disabled 

Tutorials Opens the WINDOW documentation page on windows.lbl.gov 

About Displays the current version number of WINDOW, including the version numbers of 
the associated DLL files 

Check for updates Click this menu option to have the program check the LBNL server to see what the 
latest versions of WINDOW, IGDB and Radiance are current, and compare to the 
versions installed on your computer. The program displays this dialog box: 

 

  

 

2.3.  Toolbar 

The toolbar offers shortcut buttons for several common functions, including navigating between each of the 
libraries. The figure below shows the toolbar with labels for each button. 

Figure 2-3. Toolbar buttons. 
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2.4.  Construct a Window Product 

2.4.8.  Select the Glazing System for the Window 

To view the characteristics of the glazing system of the window, click on the glazing system component and 
the information is displayed in the lower right group box, as shown below. This information is from the 
Glazing System Library. 
 
To select a new glazing system for this window, click on the glazing system to be changed, and either use the 
pulldown list to see the names of all the records in the Glazing System Library, or click on the double arrow 
button, and another window will open which displays all the values from the Glazing System Library. 

Figure 2-4. Select a Glazing System for the window. 

Step 1: 
Single click on the glazing system 
to select it. The glazing system 
will be hashed, and the color will 
change, to indicate that it has 
been selected. 

Step 3: 
To change the selected 
Glazing System, either: 
Click on the pulldown list to 
see the names from the 
Glazing System Library 
Or 
Click on the double arrow 
button to open a window 
showing all the information 
from the Glazing System 
Library 

Step 2: 
The characteristics of the currently selected 
glazing system are displayed in the lower group 
box. 
 
The Glazing System center-of-glass results are 
dependent on the height of the final window and 
so display “?” until the Calc button is pressed. 
 

Results show “?” 
because the Calc 
button has not been 
activated. 
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2.4.9.  Select the Frame for the Window 

To view the characteristics of the frame of the window, click on a frame component and the information is 
displayed in the lower right group box. This information is from the Frame Library. 
 
To select a new frame for this window, click on the frame component to be changed, and either use the 
pulldown list to see the names of all the frames in the Frame Library, or click on the double arrow button, 
and another window will open which displays all the values from the Frame Library. 

 

 Figure 2-5. Select a Frame for the window. 

 

. 

Step 2: 
The characteristics of the frame will be 
displayed in the lower right group box. 

Results show "?" because 
the Calc button has not 
been clicked. 

Step 1: 
Single click on a frame 
component to select it. 
The frame color will 
change to indicate that 
it has been selected. 

Step 3: 
To change the selected 
Frame, either: 
Click on the pulldown list 
to see the names from the 
Frame Library  
Or 
Click on the double arrow 
button to open a window 
showing all the 
information from the 
Frame Library. 



2.4.  Construct a Window Product 2.  Quick Start 

2-8 March 2019 WINDOW 7 User Manual 

2.4.10.  Add Dividers to the Window 

  To add dividers to the window without dividers, click on the Divider button above the Results group box. 

Figure 2-6. Specify the number of dividers for the window. 

. 
Step 1: 
Click on the 
Dividers button. 

Step 2: 
The Divider Configuration dialog box will appear. 
Select the correct number for Horizontal and Vertical 
Dividers, and click the OK button. 
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Figure 2-7. Select a Divider for the window. 

Step 3: 
The appropriate number of 
dividers will be displayed in the 
window. 

Step 4: 
Single click on a divider 
component to select it. 

Step 5: 
To change the selected Divider, 
either: 

 Click on the pulldown 
list to see the names 
from the Divider Library 
records 

Or 

 Click on the double 
arrow button to open a 
window showing all the 
information from the 
Divider Library. 
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2.4.11.  Calculation 

WINDOW will calculate the total product properties for the current record when the Calc button is clicked.  

Figure 2-8. Calculate the whole product properties. 

2.4.12.  Results 

WINDOW calculates the following values for the Total Window Results: 

U-value Total Product U-value 

SHGC Solar Heat Gain Coefficient. 

VT Visible Transmittance 

CI Condensation Index, calculated according to NFRC 500 Procedures (Draft). It is possible 
to see the intermediate values used for the CI calculation by pressing the Detail button, 
explained in detail in Chapter 4 of this manual. 

 

Click the Calc 

button and the 
program will 
calculate the Total 

Window Results. 
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2.4.13.  Temperature Map for Window 

 
Click on the Temperature Map button in the Total Window Results group box to display a temperature map 
of the window, as shown below. 

 

Figure 2-9. Click on the Temperature Map radio button to see the temperature map for the current window. 

Note the following (see also Section 4.3, "Window Library" and Section 4.7, "Frame Library") about the 
Temperature Map data: 

 It is necessary to use THERM 5 Alpha in order to get the proper temperature data. Older versions of the 
program will not have the correct data. 

 It is necessary to model the THERM profiles with the CI feature turned on (this is turned on when 
importing the glazing system, or can be turned on after the glazing system is imported in the 
Options/Preferences menu, Therm File Options tab).  

 

Click on the Image Control 
button to control the 
temperature map display. 

Click on the Display 
Mode pulldown and 
select Temperature to 
see the temperature 
map. 

Temperature legend appears with the temperature 
map. 

Click on the Display 
Mode pulldown and 
select Temperature to 
see the temperature 
map. 

Click on the Image 
Control button to 
control the 
temperatures in the 
map. 



2.5.  Saving Projects 2.  Quick Start 

2-12 March 2019 WINDOW 7 User Manual 

2.5.  Saving Projects 

2.5.1.  Saving the Entire Database 

It is possible to save the results and associated data (for each library) into different WINDOW5 databases for 
different projects. 

For example, after having created the glazing systems, imported the THERM files into the Frame Library, and 
constructed the desired Windows in the Window Library, this set of data can be saved into a project database 
with a unique name. 

The File/Save As menu can be used to save the data currently in the working project database as a different 
name. The project database that is shipped with the WINDOW is called W5.mdb, but a database can be saved 
with any name. 
 

 

Figure 2-10. Use the File/Save menu to save the current data into a different project database 

The File/Open menu can be used to open a previously saved project database located in any directory. 
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2.5.2.  Saving Only Referenced Entries 

It is possible to make a much smaller WINDOW5 project database by saving only the records in each library 
that are used in the defined glazing systems and windows. For example, saving a project database in this 
fashion would mean that only the glass layers referenced by the glazing system would be saved in the glass 
library, rather than the entire glass library that is installed with the program. The database size reduction is 
significant – a database with the entire Glass Library records is 15+ MB, while a database with only the 
referenced glass layers can be less than 1 MB. 

The steps to save a WINDOW database in this manner are the following: 

 Select the Library “level” that the export should start from: 

Figure 2-11. The database heirarchy in the WINDOW project database.  

 Starting from the Window Library will mean that records from all the other libraries that are 
used either directly or indirectly from those libraries will be included in the project database: 

 Glazing System Library:  All the glazing systems referenced in the Window Library entries 

 Frame Library:  All the frames referenced in the Window Library entries 

 Divider Library:  All the dividers referenced in the Window Library entries, if dividers are 
modeled. 

 Glass Library:  All the glass layers referenced from the glazing systems used in the Window 
Library entries 

 Gas Library:  All the gases referenced from the glazing systems used in the Window Library 
entries 

 Environmental Conditions Library:  All the environmental conditions referenced from the 
glazing systems and the Window Library entries. 

 Starting from the Glazing System Library will mean that records from the other libraries used to 
define the glazing systems will be written into the project database, and no other entries: 

 Glazing System Library:  All the glazing systems referenced in the Window Library entries 

 Glass Library:  All the glass layers referenced from the glazing systems used in the Window 
Library entries 

 Gas Library:  All the gases referenced from the glazing systems used in the Window Library 
entries 

Window Library Glazing System Library 

Frame Library 

Divider Library 

Environmental 
Conditions Library 

Gas Library 

Environmental 
Conditions Library 

Glass Library 
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 Environmental Conditions Library:  All the environmental conditions referenced from the 
glazing systems and the Window Library entries. 

 

 From the desired library, go the List View and click on the Export button 
 
 

 

 











































































































































































































































































































https://en.wikipedia.org/wiki/Viscosity#Kinematic_viscosity
https://en.wikipedia.org/wiki/Thermal_diffusivity




























































































































































































































































































































































































































































































































































































































































































































































http://windows.lbl.gov/software/CGDB/index.html













